Chronic ingestion of clastogens by mice and the frequency of chromosome aberrations.
Environmental exposure to mutagens is believed to play a significant role in human carcinogenesis. Determination of the in vivo effects of a single mutagen is best done in laboratory animals because humans are exposed to a variety of mutagens both in their diet and in the rest of their environment. In this study, C57BL/6N female mice were used to analyze the effect on chromosomes of chronic ingestion of a mutagen dissolved in drinking water. Cyclophosphamide (CP) or urethane (ethyl carbamate, EC) were dissolved in sterile drinking water at concentrations of 0, 32, 64, and 96 ppm or 0, 5,000, 10,000, and 15,000 ppm, respectively. All exposures began at 8 weeks of age and continued through the 20th week unless terminated earlier due to toxicity. Body weights and water consumption were measured weekly. Blood and bone marrow were taken from approximately five mice per exposure group at 4, 8, and 12 weeks from the start of exposure. All mice remaining after 12 weeks received drinking water without any carcinogen for an additional 6 weeks to determine if induced aberrations persisted. Chromosome translocations, measured by painting, were not induced in blood or bone marrow cells at any time point for either chemical. However, both carcinogens induced significant increases in micronucleated normochromatic erythrocytes, indicating that the carcinogens reached the tissues examined in these experiments. These results indicate that chronic exposure of mice to chemical carcinogens induces chromosome breakage measurable by micronuclei. However, the breakage and reunion necessary to see chromosome exchanges such as translocations were not observed in this study.